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This study explored the relationship between maternal 
sensitivity and the development of mother-infant vocal interaction* 
Two characteristics of mother and infant vocalizations were assessed 
at six and nine months in a home feeding situation: (1) the degree of 
mutual responsiveness, and (2) the affective quality of vocalization. 
These assessments of vocal interaction were compared with assessments 
of maternal sensitivity and cooperation made during the same feeding 
situations. Subjects were 28 middle class mothers and infants, 
videotaped at home during lunchtime feedings. Five-minute samples of 
feedings were analyzed according to a mutual responsiveness 
instrument developed by the author, an affect rating scale designed 
by Adamson, Tronick, Brazelton, and Als (1975) , and maternal 
sensitivity scales developed by Ainsworth (19691). The most 
significant and stable relationships found were those comparing 
mother and infant vocalization with maternal sensitivity. Infants of 
highly sensitive mothers appeared to rely increasingly on 
vocalization during feeding to signal states of comfort, hunger, or 
other needs and desires related to eating. Overall, sensitive mothers 
did less talking as their infants began to vocalize more. Highly 
sensitive mothers seemed to allow for reciprocity by adjusting their 
own vocal stimulation to the vocal production of their babies. 
Relationships between cooperation., and mother-infant vocal interaction 
were generally weaker than those summarized above. (Author/SB) 
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MOTPIER-INFANT VOCAL INTERACTION DURING FEEDING 
AT SIX AND NINE XONT'HS AND ITS RELATIONSHIP 
TO MATERNAL SENSITIVITY 

Tlie emergence of reciprocal or mutually responsive exchanges between 
inotlier and Infant during careglving and play are of particular interetit 
to Investigators who seek to understand the processes by which aji Individual 
initially evolves patterns of social Interaction or communication (Alnj.uvorth, 
L-^oll, ^.ind Stayton, 197^; Brazelton, Koslowski, and Main, 197^). 

Alnsworth, et al. (1971, 1972), have been especially concenied with 
identlf^'ing those characteristics of mother^lnfant Interaction which are 
associated with healthy attachment relatlonshlpt'. Of four scales developed 
by AJjisworth to assess maternal behavior, the scale which most powerfully 
discriminates among patterns of attachment Is that which deals direct];^' 
^-■■^7^^ with Sensitivity vs. Insensltlvlty to Infant signals. Thus far, Alnsworth 
r '*) cLTid her colleagues have been unsuccessful In Isolating variables which reflect 
individual differences in the group of infants whose attachment is Judged to 
be healthy or secure in a global way. However, it is these babies who appeal', 
(^f2 ^ result of early maternal responsiveness, to be most competent in explor- 

l^^E their environment and in using differentiated modes of communication 
(Bell arid Alnsworth, 1972) at one year of age. 

\'I\\±le Alnsworth 's studies of mother-^infant interaction focus on the 
rratemal contribution, in terms of the pranptness and appropriateness of 
her response to the infant's signals. Braze Iton, et al . (197^), Stem (197^), 
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Lusk aiid Lewis (1972), Lewis, Lee, and Painter (197^), and Freedle and Lev/is 
(1971) have investigated the infant's responsiveness to its mother's signals 
as well. Tne rhythm or temporal coordination of mother and infant behaviors 
is also of prime importance in the more tedious type of analyses of specific 
behaviors which these studies represent. Plowever, in addition to assessing 
the tjjning of behaviors, Brazelton and Stem have attempted to record the 
sequence of certain behaviors, how they cluster together to provide given 
functions, e.g., regulation of one's level of arousal or excitement. Brazel- 
ton has observed that although three-month old babies may vocalize while 
building; up their level or arousal, frequently, they seem to need to stai^t 
with body activity which accelerates and peaks in a vocalization. Mothers 
can cut short this vocal interchange by talking too much or can extend it 
by a brief vocal response. With one exception (Bach, 197^), no attempt has 
been made to prove the relationship between general assessments of maternal 
sensitivity and more precise descriptions of both maternal and infant inter- 
active behaviors. Furthermore, little empirical attention has been devoted 
to the role of development in the emergence of reciprocail interchanges. 

Tne intent of the current study was to explore the relationship between 
rratemal sensitivity and the development of mother-infant vocal interaction 
during the second half of the baby's first year. Specifically, two character- 
istics of mother and infant vocalizations were assessed at six and at nine 
months in a home feeding situation: the degree of mutual temporal responsive- 
ness and the affective quality of vocalizations. 

Tfethod 

Subjects . The group of subjects consisted of 28 mother-infant pairs from 
white, middle-class families. Of these pairs, 21 were filmed at six and nine 
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months, or at six iixDnths only, while seven pairs were filmed .at nine uionths 
only. Tne six-month subjects consisted of ten niales and eleven ferrales 
rajTglng In age when first flljued fixDm 25 weeks, 3 days, to 31 weete, 1 day, 
wlrh a median age of 26 weeks, ^1 days. In this group, there were 17 first- 
borns, 3 second-boms, and one first-born with an adopted four-year old 
sibling. The subjects filmed only at nine months Included two mles and five 
fen-iales whose median age when first filmed was likewise approxiinately 26 
weeks. This latter group contained six first-borns and one second-bom. Ihe 
entire group of subjects was drawn from a listing of mothers from the Mlniiea- 
polls-St. Paul area who returned Interest cards which were sent to the parents 
of all announced births in the i^Iinneapolis newspaper. 

Data Collection . Each subject was visited by a group of male or male and 
feinale gi'-aduate-student researchers in order to familiarize her with the 
various persons who would be videotaping her with the baby and to explain the 
purpose of the study. The mother v/as told that the research team would be 
loolcing at the reactions of normal babies to everyday routine and that she 
should do merely what she ordinarily does. 

Tne videotaped visits were made at a time convenient to the mother, 
generally a lunchtime feeding. Entire sequences of bottle or breast and solid 
food feedings were recorded. However, in an effort to control situational 
variability, only the solid feeding sainples were excerpted for analysis in 
this study. The samples ranged in length from five to' ten minutes, although 
only five minutes were analyzed in order to compare data collected over a 
constant period of time. RLve-mlnutes segments were selected on the basis of 
the lack of interference by persons other than the mother or baby and by 
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non-hLur^-uT noise, e.g., relYlgerator, radio, televlsloh, etc. At points when 
It was not possible to avoid interference from other persons, and a slblj.ng, 
for example, enters the situation, the interaction was excluded from analysis. 

Evei^- attempt was made to keep the videotaping as unobtrusive as possible 
with equipment being set up at the faii;hest distance, preferably in an adjoin- 
ing? room. It was apparent, nevertheless, that some of the mothers were quite 
awca-e of the presence of observers, as Indicated by occasional comnents and 
glances directed toward the researcher. 

Assessmen t of Vocal Interaction . iVlutual responsiveness was assessed at 
six and at nine months for the frequency of occurence of the following varia- 
bles: (1) Infant' vocalizes, then mother vocalizes, (2) jVlother vocalizes, then 
jjifant vocalizes, (3) Infant vocalizes alone, Mother vocalizes alone, and 
(5) Neither Infant nor mother vocalizes. Contingency vocalization response 
variables, i.e., variables (1) and (2) were defined as vocalizations following 
a partner's vocalizations within five seconds. Otherwise, all variables were 
coded only at five-second intervals during the five-minute period. 

Similarly, quality of affect was assessed at six and at nine months for 
the frequency of occurence of maternal and Infant variables selected by 
Ada."Tson, Tronick, Als, and Brazel■^•on (1975) as indicative of affective and 
attentlonal involvement during interaction. Adamson, et al .. used 11 scales 
In all: 5 for the modalities of Infant interactive behavior and 6 for the 
modalities of maternal interactive behavior. Each scale has nine points with 



Im- 

j.ne videotaped episodes of mother-infant interaction analyzed in the 
present study represent a portion of the data being collected as part of 
a longitudinal Investigation of attachment conducted by Dr. L. Alan Sroufe 
at the Institute of Child Development at the University of Minnesota. 



a rating of one representing max:Lniuru negative Involvement, a five represent- 
ing neutral involvement, and nine used to designate maximum positive involve- 
ment. Only two scales, those related to the vocalization modality, were 
employed vrlth minor adaptations for purposes of this study. Infant Vocaliza- 
tion Scale: (1) Crying, (2) Protesting, (3) Whimpering, W No sound, (5) 
Grunting or neutral sound, (6) Isolated sounds, (7) Coo, (8) Repeated coos 
and sounds, and (9) Gurgles and lauglis. 

Maternal Vocalization Scale: (l) Abrupt angrj.- shout, (2) Stem adult 
narrative v/ith tension evident, (3) Rapid tense vocalization which sounds 
upset or exliorting ~ higher pitch than stem, adult talk, (^) Long cessation 
of talk; whispering, (5) Little or no vocalization for brief period; narra- 
tive with some ''baby talk" adjustments, but no rhythmic pause pattern or 
enphasis, (6) Sounds that are rl^thmic but have little internal modulations, 
e.g., "hi-hi-hi," (7) Burst-pause talking, (8) Single bursts in rapid 
succession which have a wide pitch range, and (9) Burst of sound that seems 
to ''peak'' with large change of modulation and pitch. 

Two undergraduate students were trained in coding both the responsiveness 
and affect variables. The coders were given a cassette audio tape which 
served to signal each five-second Interval for a period of five minutes. 
Ihey were Instructed to code only those vocalizations made simultaneously 
vdth the signal tone except for "responses" in the case of the mutual respon^ 
slvoness instmjment. Thus, for each five^ninute sample, 60 codes were 
recorded. Since a total of 23 vocalization variables were possible, the 
coders assessed responsiveness (five variables), infant affect (nine variables), 
and maternal affect (nine variables) on three separate viewlngs of a given 
flve-mlnute video sanple. Although the coders assessed apprbximtely an 
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equal luunber of six- and nine-month mother-lnf2:-uit pairs, they coded a 
different set of pairs at each of the two age periods. Tne coders were 
kept naive as to the maternal sensitivity ratings. Tlie percentaije of 
l:-iter-codcr agi^eenient for the laitual responsiveness vai-^iables rani;,ed rrom 
.80 to .90, with a mean of .86, while the percentage of agreement for the 
infant and maternal affect variables ranged from .83 to .92 and from .83 to 
.90 respectively, with means of .87 and .86. 

Aosessment of Maternal Sensitivity . Sensitivity ratings were made at 
six months and at nine months, based on the same videotaped Interaction 
episodes. Tnree raters were trained in the use of Alnsworth's (1969) 
Sonsi;:ivity vs. Insensitivity"^ scale: a graduate student in psychology 
at the university of ^^innesota, who rated mother-infaiit pains at six montlirs, 
an undei'^cj'aduate psychology student at the University of Texas who rated the 
nine-iaonth pains, and the author, who rated pains at both six and nine months. 
Tnus, each subject was rated by two persons. Ratings were made independently 
and wiohout knowledge of the vocaliz.ation assessments. Since one of the 
raters was inaccessible for inter-rater resolution of differences, differing ■ 
scores were averaged in the assignment of a single sensitivity score. A 
score of 1 represents the lowest possible rating while a score of 9 is the 
lilfTiest obtainable rating. An inter-rater reliability analysis was perfomed, 
considering variation within scores as well as variation between judges. 
Reliability coefficients at six months and nine months respectively were 
.83 and .91. 

Results 

Pearson product moment correlation coefficients were computed to detennine 
potential relationships between the vocalization variables and maternal 



sensitivity. Iji oixJer to deteniiLne the stability of 'relationships within 
the total g;roup sairple the same analysis was perfoniied on two subgrouplncs , 
each coirposed of fifteen subjects. One of these groups consisted of longi- 
tudinal data exclusively while the other group contali^ied a mixture of 
lorv.ltudinal and cross-seotlonal data. Only the most stable aiid slgn.Li'lcant 
relationships will be discussed. 

.'"eaponslveness . In general, maternal sensitivity was found to be related 
at six months to a lack of responsiveness between mother and baby and in 
pai^ticular to the complete absence of either maternal of infant sounds. 
(Table 1) At nine months, no sigiiif leant relationships were found; hov;cver, 
ji£:;iuf leant developmental differences were evidenced. (Table 2) At nine 
n;oritiiS, more frequent vocalization is reflected in the negative re].ation£;hlp 
beuween sensitivity and the last variable, "neither vocalized. " Ihe increase 
in ":hifant vocalizing alone" at nine months suggests that the total increase 
in vocalization may be due in large part to greater infant vocal production. 
Ln audition to a sheer increase in vocalization at nine months, both mother 
and baby were significantly more responsive to each other's vocalizations. 

InVar.t affect . The infant vocal affect variable most highly related to 
nni;ernal sensitivity at six months was "no sound." The most frequently occui^- 
mo infant sounds were neutral, like whimpering and grunting, and these were 
actually inversely related to sensitivity at six monthis. Each of the signifi- 
cant six-month affect sensitivity correlations changed direction significantly 
at nine months. (Table 2) Although the total-group analysis showed signifi- 
cant development changes in a few of the infant affect variables toward the 
extreme end of the scale, these changes were not stable in analysis of the 
fifteen longitudinal subjects. 
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^lat^H^nal affect . Ihe affect vaa^.Lables cn extreme endw oi' botii tho 
matenial and iiifaiit vocal scales were found far less frequently If at all 
In compar^lson with more neutral sounds. Tlie sounds wMch mother imd Infant 
produce dui^iiiG feeding appeai^ed to be directly related to tlie ta'-jk at liand, 
feeding; » Brief interludes of play were obsei^ed, but mere frequency 
uabulations of positive or arousing sounds were Inadequate in discr:i.minatinp; 
curoiv:; interactions as a function of sensitivity. 

Analyses of the relationship between maternal sensitivity and lantoi'ih'j'l. 
vocal affect demonstrate tliis inadequacy even more clearly (Table 1). Only 
'^i^^^p^ence of maternal vocalization was significantly related to senLiJ.tJ.vity 
at either six nvDnths or nine months, and, at nine months, sensitive motlicra 
were found to vocalize to their babies less frequently. ITiis developmental 
difx'erence was significant (Table 2). 

I^iaternal sensitivity as a predictor of infant vocal production . Ihe 
vocal interaction of sensitive mothers and their babies may be characterized 
as follows: first, mutual vocal responsiveness of the mother and baby 
increased from six to nhie months along with an increase in the overal]. ajnount 
of vocalization during feeding. Secondly, the increase in vocalization amon^^ 
infants of sensitive mothers appeared to be the infantas contribution. In 
oixier to further explore this hypothesis, an analysis of covariance was 
performed — the question was, given a sensitivity grouping, high, medium, or 
low, what changes occur in the frequency of infant vocalization from sj.x to 
nine months? Mothers in the h.igh group consisted of mothers rated 8 or 9 on 

the sensitivity scale; mothers in the medium group obtained a rating of 6 or 

' 2 
7; mothers in the low group were those who were rated 5 or below. Infants 

2 

All analyses performed with exact sensitivity ratings were also per- 
fomed using the high/medium/low groupings. It was demonstrated that while 
grouping sensitivity ratings in this study maxlinized reliability, it did not 
significantly change the finding obtained in the analysis of exact scores. 
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or highly soniyltlvo ivothovr, cuid of meclluiii aeiuatlvo niot'.hora woro Tound t;f» 
vooidlKO far mro at niiio months thcon thoy did at six nionthn, mid J3j[/,M,I rJcantl^y 
n\ovo thim did Infai'its of low sensltlvo motl^ora (Rl|;7.ires 1 ajid 2). lniVi.nl. of 
low yonsvLtlve mothers, despite a gi'^eater ainoiu^t of vocfUlzatlon at ;;Jx ii^)nlh:j 
tiKin Infants In the hlgli and medium sensitivity gi^oups, were vocallii.I.nr: voiy 
iv.a'\jiy at nine months. 

Dlsciu,; ;rI,on 

Vno findings of this study of twenty-eiglit white mlddle-cla:i3 mothc^n; nnd 
liifantG suggests a definite relationship between maternal sensitivity an J the 
oevoloiHTient of mother-infant vocal interaction over the infant's third 
qu.:u'ter of the first year of life. Tlie strongest relationsMps found wore 
t'i\ose whiich reflected differences in the sheer quantity of vocal production, 
ajiU In zhe contingency or temporal responsiveness of vocalizations. Since 
Alnsv/ortii ' s sensitivity scale emphasizes the frequency and prompt response 
of natemal behaviors over qualitative characteristics of the behaviors 
theniselves, e.g., pitch, rhythm, volume, it was expected that the mutual 
responsiveness variables demonstrate some relationship to sensitivity. 

At six months, the responsiveness variables, infant vocalizing then 
mother, and mother vocalizing then infant, were negatively related to 
sensitivity while this trend reversed itself at nine months, when these tv/o 
variables were found to be positively related to sensitivity. The rel^itlon- 
ship and its reversal was particularly strong between infant vocalizing then 
mother vocalizing and sensitivity. Tlius it is proposed that maternal response 
to infant sounds is more indicative of overall sensitivity than is infant 
response to maternal sounds at nine months, when sound is a more internal part 
of mother-infant conmunicatlon than it is at six mDnths. 
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'iV.I.j in-OfioMltJon la uupportod by tlio finding-; Uiat; an l.urmit-itKM,luM> 
voonllaatlona bocoiiio more pouitiveXv related to sonaitivlty ri-om n.lx lo 
ivlno rr....nLha, infajit vooalla.lnG alono cluvigcd from a algnirictii^t ii.,.,yil;Iv,. 
rolatloivr.hlp to a slleiitly positive relationr.blp. In otiiei- worxh-,, lnf;u,l.,; 
or .i.on> consltlve mothers vocalised alone less frequently at r.ix mmthr, t\,nn 
they d;.d at nlno months, ajid the vocalizations they did iiiaKe were lo:;:; fV.>- 
cliiCTit.-,y responded to by tlieir motlK-rs. At nine months, more senaiulvo 
riK.yohers did respond to infajit soimds. 'me finding that nother vocaliv^in^. 
alone was only slightly positively related to sensitivity at either- tJiu..- 
period is consistent with the postulation that the six- to nij^e-0iontli ch.-m/^e 
In .all otiier responsiveness variables was due to tlie increasing use of 
vocall:^ation by the infant. If this were an accurate assessment, tlie v^hoor 
nii;ount of motiier-infant vocaIizir;g would be expected to Increase from .-rix 
to nine months in the case of more sensitive mothers. Indeed, this waa the 
fir.dJr.g: neither mother nor Infant vocalizing was significantly and positively 
related to sensitivity at six months while the absence of sound was neg;itively 
related to sensitivity at nine months. Ihus it may be proposed that while ^.;en- 
pitive mothers ma,y be responsive to t heir infant's signals throurii a varietv 
of ruiceractj ve nodalities, when tiie infant at nine months sisals with a 
vocalizati on, the sensitive mother tends to respond with a vocalization . 
.Maternal vocal responses, of course, may be and usually are redundant to 
responses via other modalities. 

Ihe frequency distribution of infant affect variables demonstrates that 
the affective quality of Infant vocalizations during feeding was most often 
of a neutral quality at both six and nine nonths. At six months, these 
infant vocalizations were negatively related to sensitivity. At nine months, 
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liiiVuit, vocal procluotion moved w:i(yiir,lc(uU:.ly towaixl (I'lHwUlve ro.lat.Ioruiiilp 
uo ueiuiltlvity, It nay bo thai hM'm\U\ of aenu itlvo imU)f,vn Mnrn^ \ ^r^jr^^n, 
rr:^M"!'<'- ly at t\\\ mo nth:! t;o ai r ml noecin imd t^Oi^Uv i^ lyloyoju^ t^jv^ U n|.; , 
Li!l.i.tkJlLiiillj-'>iit.lv ^ ivly fioro on vooal..U^atlonB for !A:l,p:!iallln| '- ji urpo:^.:;. 

'I'li-^ ii.o;vc atnble and only al^nl ('.Leant iivitei-nal affoot vm'lable at 
vltiuT jix oi« nine monthr waa the abaence of oound. At a.lx montlia, no 
:-ot.UKi war. nogatively related to ncr.altivlty ajid at alne inontha waa por.I tl v.;. 
v:.i.:,u> .•.ot-ii5.ltlvo niotliers were found t;o rc3iX)nd more fVequently to thch- Ini^xnt' 
vocal Li:,-iiiona with a vocall;:atlon at nijie months than at alx tiontlia, ovorali, 
orn..-.:tive rrothers did less tallcLng as theia' Infarcts boeaxi to vocallt-.e iiicn-o. 
'.hi.-. f.u. ...unf.; Is consistent with the findings of aaiu-ett-Goldfai'b & Whilchurat 

cj-.d of Webster (1973) tiiat adult vocalizations, especially pru'entnl 
vo,:o..:t., .-.uppreaaed infajit vocalisations. It is proposed that aenaltlvg t iiot,iic;r;_ 
.-ulvv.v i-Qv reciprocity by adjusting tlieir o\m stimulation to the vocal pnxiuc - 
t.ion of their babies. The development of vocal reciprocity may undergo /n^eator 
cr-ance towarKi the end of the infaiit's first year when his ability to endow 
oouid v;lth meaning Is growing more adequate (Eimas, 197^; Frledlander, I968). 
It seems probable that highly sensitive mothers Intuitively attempt to 
.ratch their Infant's stage of development by responding to his growing interest 
in sound and increasing ahlllty to communicate through sound. 
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Covariance of Infant Vocalizing Alone 
at Six and Nine Months with Ilig^n, 
Medium, and Low Sensitive Mothers 
Rated at Nine I'lonths 




-5.7 -.38 4.9 10.2 15.6 

Six Months Vocalization 

p < .01 
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Covariance of Infant Neutral Sounds at 
Six and Nine Months vrith High, Medium, 
and Low Sensitive Mothers 
Rated at Nina Months 



High 



Medium 



Low 



5.7 -.38 4.9 10.2 

Six Months Vocalization 

< .01 
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